Introduction: Physical activity referral schemes (PARS) in primary care centres increase the level of physical activity (PA) in the general population. However, few studies assess PA adherence after interventions. This study aimed at: (i) to assess PA adherence after a six-month PARS, and at 12-months (after six months of a follow-up period without intervention), (ii) and to assess the impact of PARS on health-related quality of life (HRQL) in patients with cardiovascular risk factors (CVRF). Materials and methods: Longitudinal design. A total of 323 patients with ≥2 CVRF, in contemplative stage of change, from 27 primary care centres in Catalonia, were referred during 2010---2011 to a six-month PARS (three sessions/week of 60 min of moderate-intensity PA (MPA)). PA level and HRQL were analysed at baseline, at six-months, and at 12-months follow-up measurement, with the International Physical Activity Questionnaire (short version), and the SF-12, respectively.
Introduction
Physical activity (PA) is a therapeutic and preventive tool for numerous chronic diseases. Globally, physical inactivity causes 6% of cardiovascular disease, 7% of type II diabetes, 10% of breast cancer, 10% of colon cancer and 9% of premature mortality. 1 The burden of chronic diseases and its resultant cost could be mitigated through a lifestyle medicine, based on including lifestyle behaviour changes.
PA prescription and physical activity referral schemes (PARS) in primary care have been shown to be effective in increasing PA level among general population. 2, 3 In Catalonia a pilot study showed that a three-month PARS based on primary care was sufficient to cause changes in lifestyle from an increased level of PA . 4 Moreover, Garcia et al. have shown that PA prescription was effective in improving control of risk factors and decreasing cardiovascular risk. 5 Furthermore, health care providers are in a good position to promote an increase in PA among general population. First because many individuals do contact their physicians each year, in Catalonia, 92.7% of the population visit a health professional once a year 6 ; and second, because health care providers are the preferred source of health information among the general population 7 and patients trust them.
The Department of Sports and the Department of Health of the Government of Catalonia established in 2007 the Plan of Physical Activity, Sport and Health (PAFES). 8 The PAFES is a strategy created by the Catalan Government, with the objective to reduce high levels of sedentary behaviours among adult population through the promotion of an active and healthy lifestyle. PAFES is based on the prescription of PA from primary care professionals with the involvement of municipality to increase PA that is offered locally.
The PAFES developed three levels of counselling: (a) PA's brief advice, (b) PA assessment and prescription (through healthy walking routes) and (c) PARS (six-month of an exercise programme, lead and supervised by a PA professional in a sport facility).
PARS were designed especially for inactive patients presenting cardiovascular risk factors (CVRF). The main objective of PARS was to get the most inactive patients to adhere to the current PA recommendations, i.e. accumulate a minimum of 150 min/week of moderate-intensity PA (MPA). 9 Although several studies has shown the effectiveness of a PA intervention based on primary care, there is a lack of evidence regarding their long-term effectiveness in maintaining PA adherence after the finalization of the intervention. 3, 10, 11 This study has two aims: (i) to assess PA adherence at 6month of PARS and at 12-month follow-up (six-months after the PARS) and (ii) to assess the impact of PARS on healthrelated quality of life (HRQL) in patients with CVRF.
Materials and methods
Longitudinal descriptive study based on a sample of patients from 27 primary care centres of Catalonia, which have been referred by their health professional (primary care physician or nurse) to a PARS during 2010---2011.
Participants
The inclusion criteria for PARS were inactive adults ≥45 years old in the contemplative stage of change (intention to start being physically active in the next 6 months) 12 and with two or more CVRF as follows: diagnosed with hypertension (140/90 blood pressure mmHg or treatment with antihypertensive drugs), diagnosed with type II diabetes, a body mass index (BMI) ≥25 kg/m 2 and/or diagnosed with dyslipidemia. The health professionals excluded anyone with a medical condition that contraindicates exercise according to the PEFS Guide. 13 The health professionals recruited patients who met any of these criteria during their routine visits and consultation and sports medicine doctors assessed the referred patients to exclude those who presented any contraindication to initiate the exercise programme.
A total of 32 groups of maximum 15 participants (N = 323) of 45---80 years were referred by the health professional to PARS. Participants gave informed consent to participate in the study. This study was approved by the Clinical Research Ethics Committee of Sports Administration of the Catalan Government.
Intervention
PARS consisted in a supervised exercise programme of three sessions of 60 min weekly, combining moderate intensity aerobic activity (MPA), muscular endurance of the major muscle groups with use of equipment (dumbbells and elastic bands) and flexibility. The exercise programme was lead and supervised by a PA professional previously trained. Patients must pay a little fee to participate in the programme.
Measurements and follow-up
Participants were assessed at baseline, at six-months after PARS and at 12-months follow-up assessment. At baseline and at six-month of PARS, the questionnaires were selfadministered and at 12-month of follow-up patients were interviewed by telephone.
The first outcome measure was the change in selfreported PA level using the shorter version of the International Physical Activity Questionnaire (IPAQ) and validated in the Catalan language. 14, 15 The questionnaire consists of five questions on the frequency and duration of vigorous-intensity PA (one that requires hard physical effort and makes you breathe much harder than normal), moderate-intensity PA (one that requires moderate physical effort and breathe a little stronger than normal), and walking time. It allows to classify individuals according to their level of adherence to current PA recommendations: (1) do not engage in MPA, (2) <150 min/week of MPA or (3) ≥150 min/week of MPA.
Tw o variables were created for PA level. The first, classified subjects according to the minutes that they engage in MPA: (1) do not engage in MPA, (2) <150 min/week of MPA or (3) ≥150 min/week of MPA. A second variable was created by counting the MPA time plus the time spent walking: (1) do not engage in MPA or walking (2) performed <150 min/week of MPA or walking, or (3) ≥150 min/week of MPA or walking.
The second outcome measure was the assessment of the self-perceived HRQL by the SF-12. 16 It includes 12 questions and generates a health profile of the eight dimensions: physical functioning, physical role limitation, body pain, general health, vitality, social function, emotional role limitation and mental health. It can be summarized into two summary components, physical and mental. The number of response options ranges from three to six and each question is given a value which is then transformed onto a scale from 0 (worst score) to 100 (best). Scores have a mean of 50 with a standard deviation of 10, so values above or below 50 indicates a better or worse health, respectively, than the general population.
Adherence to PARS was assessed using an attendance list at the exercise sessions and was translated into average percentage of attendance in the programme.
Data analysis
A descriptive analysis of the baseline characteristics of PA level and HRQL was run. The mean and the standard deviation were calculated in quantitative variables and percentages for qualitative variables. The normal distribution of numerical variables was analyzed using the Kolmogorov---Smirnov test. The Student's t-test was used for paired data in order to assess the evolution of intra-group dependent variables before and after the programme; when the distribution of the variables was not normal Wilcoxon test was used. Changes in the different variables, between pre-, post-and at 12 months follow-up assessment, was analysed with the Friedman test.
Statistical significance was set at p < 0.05. Statistical analysis was performed using SPSS version 18.0 (SPSS Inc., Released 2009. PASW Statistics for Windows Version 18.0, Chicago: SPSS Inc.).
Results

Baseline data
The level of uptake to the intervention was of 75%. Of the 323 participants, 242 completed the PARS. The mean age of the sample was 62.6 ± 8.5 years (from 45 to 80 years) and females were more prevalent among the sample (74%).
Baseline data showed that some participants already reported some type of PA : 41.6% of the sample engaged in walking activity for ≥150 min weekly and 30.6% accumulated ≥150 min/week of MPA. Significant differences were found at baseline in gender and age variables. Males engaged in more MPA than females (p = 0.039) and adults (45---64 years) were more likely to engage in MPA than older adults (65---80 years) (p = 0.038).
Post-intervention data
Mean attendance to PARS sessions was of 84.1%. Table 1 shows preand post-intervention values of the variables related to PA level and HRQL. PARS increased by 39.6% the proportion of patients who engaged in ≥150 min/week (p < 0.001), mainly due to an increase of MPA, since no significant differences were found in walking or vigorous-intensity PA time. At the end of the programme, males were more active at MPA (86% versus 65%) than females (p = .005). No significant differences were found between PA levels with gender, age or attendance to PARS.
HRQL increased in all dimensions, both physical and emotional summary components (p < 0.01), especially in social functioning (5.9), physical functioning (6.7) and in the emotional component (8.9) (p < 0.01) ( Table 1) .
Regarding the dropouts, 16 .5% of drop out during PARS and 7.9% were missed due to changes in contact address or non-responders. The main reasons for dropout were the worsening of a disease and the perception of more pain. Droppers were predominantly female, slightly younger than the average (58.9 ± 1.3 years versus 62.6 ± 8.5 years), more likely to perceive poor health (72.7% versus 60.0%) and were slightly more active than the rest of the sample (average total PA min/week: 576.8 ± 612.1 versus 473 ± 493.6).
Follow-up data
PA adherence at 12-months was assessed in a sub-study of 101 patients. After six months of follow-up without intervention, MPA decreased and no changes were observed in walking time. The number of physically inactive patients remains lower than the baseline (34.3% versus 50%), showing a decrease of 15.7% ( Table 2 ).
The positive effects on HRQL were retained up to six months after the finalization of the intervention, especially in social functioning (26.4) , emotional component (18.3) and physical functioning (18.2) (p < 0.01) ( Table 2) .
The main reason for not following with the exercise prescription after the 6 months-PARS was the lack of continuity in the same exercise groups.
Discussion
The present study shows the first set of results of one of the PA prescription programme of PAFES. This study extends the knowledge on PA adherence at long-term (six months after the completion of the intervention) and the impact of a PARS on quality of life in patients with CVRF. It is important to assess PA programmes based on health promotion to understand its success or failure and justify its implementation.
The three major findings of this study were that (i) a sixmonth PARS significantly increases PA level in patients with CVRF, (ii) adherence to PA decreases at 12-month assessment and (iii) a six-month PARS improves HRQL up to one year, especially on emotional component, social and physical functioning.
Most of the participants of the present study were females and adults >60 years old. Those who dropped out during the intervention were predominantly females. This is in line with a systematic review showing that being female and increasing age were found to be consistent predictors of higher levels of uptake of PARS 17 and being male and increasing age were found to be consistent predictors of higher levels of adherence to PARS. 17, 18 The presence of barriers to PA practice could explain some of the reason of dropouts. 19, 20 Studies showed that for the older adults and patients with chronic disease, the onset or worsening of a disease is a major reason for leaving and not continuing with a PA intervention 18, 21 together with the feeling of not being identified with the group, and feeling of being intimidated or isolated. 20 The present sample may have fewer long-term adherences to PA due to their condition as patients with CVRF and their older age. Moreover, females' reasons of non-adherence were predominantly family responsibilities and lack of spousal support. It is then necessary to address barriers such as pain or the lack of motivation or social support.
The adherence to PARS (mean attendance: 84.1%) was higher than the results of a systematic review which shows that 45% of the participants attended at least 75% of the programme sessions. 17 The six-month PARS increased up to 40% the proportion of patients who accumulated 150 min/week of MPA. A total of 70.2% achieved the active level (≥150 min/week of MPA) after the completion of the intervention. No changes were found in walking time or VPA variables. These results may be explained by the high prevalence of walking habit already at the baseline assessment and the lack of including VPA in PARS' sessions because it was addressed to patients with CVRF.
Results of PA adherence at 12-month were consistent with previous random control trials and systematic reviews 3, 10, 22, 23 in showing a decrease of changes attained during the intervention. Grandes et al. also showed that physicians were effective in increasing PA level among inactive patients during the initial six-months of an intervention but its effect decline at 12 and 24 months 11 if the prescription was not repeated over time.
Although PA level decreased at 12-month follow-up assessment, the percentage of inactive patients was lower than baseline ( Table 2 ). The decrease of PA adherence at long-term may be explained by the lack of an ongoing intervention. Despite all participants being offered access to the most appropriate PA sessions within the sport facility at the end of the intervention, most of them reported willing to continue exercising only with the same group and the same PA leader. It may suggest that a six-month PARS may be not be enough to maintain PA adherence at long-term if there is no continuity in the exercise groups but is effective in decreasing the number of inactive patients up to one year.
Behavioural programmes tailored to specific PA barriers and motivational factors together with receiving repeated PA prescription are warranted to maintain PA adherence after PA intervention. 11 . More randomised control trials are needed in assessing PA adherence at long-term after a PARS in sedentary patients with chronic conditions. Aside from health benefits from increased physical activity, PARS provide positive effects on quality of life, similar to results of previous studies. 24---26 Interestingly was the retention of the positive effects on perceived physical functioning, social functioning and on the emotional component up to one year. These improvements are especially significant among elderly people. Firstly, because an improved physical functioning allows independence and autonomy in the elderly avoiding the risk of falling, considered as one of the leading causes of hospitalization and responsible for high healthcare costs. 27, 28 Secondly, improvements in social functioning and in mental health may prevent elderly from the negative effects of increased risk of social exclusion and isolation. 29 Taking into account that mental and social well-being is an integral and essential component of health 30 PARS may have a greater impact in chronic ill patients.
Consistent with our findings, the last results from the overall implantation of the PAFES showed a decrease of sedentary behaviour in Catalan population from 2006 to 2013, especially in the target group of PARS, females (a decrease of 20%) and adults aged 56---74 years old (a decrease of 34%). 31 Primary care interventions based on PA are equally costeffective than drug interventions 32 and in most of the cases, could yield to more profound and sustainable gains in health than drugs. 33 In addition, existing randomised trial suggests that exercise and many drug interventions are often potentially similar in terms of their mortality benefits in the secondary prevention of cardiovascular diseases and prevention of diabetes. 34 This research provides new information about PARS effectiveness in the Catalan primary care setting and it is important to consider that it was performed under real conditions with the consequent advantages and handicaps. The strengths of this study are based on the intervention itself, as it is part of a community programme lead by the Catalan Sports Council and the Department of Health of the Government of Catalonia. Furthermore, it is one of the first primary care-based PA programme in Catalonia extending the knowledge of PA benefits in general population with chronic conditions.
We have some limitations in the study. First, the use of subjective assessments may over/under-estimated results.
Secondly, the use of two types of questionnaires administered, by telephone interviews and self-administered may have influenced the validity of the response. The limited sample size and the sampling can introduce a number of biases and the results can only be extrapolated as normative to the population under study.
In conclusion, our results showed that PARS are effective and easily practicable method for increased PA and quality of life in routine primary care patients. In addition, PARS promote increased PA in a wide part of the population who otherwise are hard to reach or have a low motivation for lifestyle changes. This type of exercise intervention empowers the necessity to include supervised healthy PA programmes in sport facilities and healthy community opportunities to engage sedentary people to be more physically active.
Future research should investigate the impact of the PAFES programme on PA level from primary care providers and on patients' counselling and recruitment rates.
